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ABSTRACT

Ethylene stimulated RNA and protein synthesis in bean (Phaseolus vulgaris
L. var. Red Kidney) abscission zone explants prior to abscission. The effzct
of ethylene on RNA synthesis and abscission was blockezd by actinomycin D.
Carbon dioxide, which inhibits the effect of echylene on abscission, also
inhibited the fnfluence of esthylene on protein syntheses. An aging period
appears to be essential before bean explants respond to ethylene, Kinetins,
which retard senescence, will also block the action of ethyiene., Stimulation
of pretein synthesis by ethylene occurred only in receptive or senescent
explants. Treatment of juvenile explants with ethylene, which has no effect
on absclssion, also has no effect on protein synthesis. Evidence in favor
of g2 hormenal role for ethylene during abscission is discussed,




1. INTRODUCTION

In an earlier paper we' showed that the protein synthesis inkibitors

actinomycin D and cycloheximide would block abscission, and that during

the course of ethvlene-enha~~ed abscission Cl% L-leucine was incorporated
into a trichloroacetic aci. recipitablie fraction of tissue homogenates
from the separation zone of bean (Phaseolus vulgaris 1. var. Red Kidney)
and cotton {Gossypium hirsutum var. Acala 4-42) explants. Protein
synthegis in the stem and in thz uodal tinsue suvrevnding +the senaration
zone was not influenced by the ethylene treatment. These results supported
wleo VEGW LAl Glnganes  ALYS TonSD g 73 i Ll
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In this paper we will show that the stimulaticn of RNA synthesis and
protein synthesis is analogous tc that reported for other hormone systems.

I1I. MATERIALS AND METHODS

Methods veed to grow and prepare sxplants 8 1 to messure ethylene in
the surrounding gas phase have been descriied e.rlier.3+%

A. PREPARATION OF RNA

The phenol method of RNA extraction is a modification of tha methods
uged by Ingle et al.® and Cherry and Huystee.® ne and one-half grams
of tissue (15 explants) were homogenized in 6.5 ml phenol (washed and
saturated with 0,01 M Tris buffer, pH 7.5), 0.2 ml 25% SLS (sodiwez lauryl
sulfate), 0.30 ml bentonite (150 mg/ml), and 3.5 ml 0,01 M T-*s buffer
(pH 7.5) with a VirTis 23 homogenizer for one minute at high speed,
followed by stirring for 4 minutes. After centri{fugation (10,000 x g,
10 min.tes) the aqueous phase was removed and further deproteinizaed by
one 3-minute extraction with an equal volume of ph-nol., The final
aqueous phase was made 0.15 M with respect to potas3iium acetate, and
the nucleic acid was precipitated by adding cthanol to a final
concentration of 70%. After standing at -15 C for et least 2 hsurs, the
nucleic acid was removed by centrifugation (20,000 x g, 10 minutes) and
dissolved in 1.25 ml of 0.05 M phosphate buffer, pH 6.7. This solutic:
was dialyzed againet 0.05 M phosphate buffer, pH 6.7, for 48 to 72 hours
(two changes of 5 liters each). Samples were taken fo. optical density
(0.D.) readings at 260 my, and samples were plated for radicactivity,




The perct.ioric acid method ¢f RNA extraction was modified after Key
and Shannon.” One and one~half grams of tissue (10 to 15 explants) were
homogenized in 2 ml 0.01 M Tris buffer, pH 7.5, in a ground glass
komogenizing flask with a ground glass pestle for 1 to 2 minutes. The
sides of the homogenizing flask were washed down with 3 ml of 0.01 M Tris
buffer and the resultant suspersion was filtered through glasa wool.
Samples (3.5 or 4.0 ml) were ' sken immediaiely after filtration through
glass wool, made +2 C,2 N with respect to HC104, thoroughly mixed, and 5
ceutrifuged at 1,000 x g for 10 minutes. The pellets were then suspended i
and washed twice with 0.2 N HC10, and centrifuged at 1,000 x g for i0 ;
minutes. The resulting pellets weve then suspended snd washed cwice in {
methanu! containing v.ud % rormic acid and centiifuged =+ 2,000 x g for i
10 winutes. All above steps, including centrifugation, were carried out ;
at 2 to 4 €, The washed pellets were twice excracted at 37 C frr su w/nutes ‘
in a 2:2:1 mixture of e2thanol:ether:ichloroform to remove 1ipids and
centrifuged at 3,000 x g for 10 minutes. RNA was hydroiyzed in 0.3 N KOH
for 13 hours at 37 C. After chilling, HCl10, was added 1o a final concentration
of about 0.3 N, followed by centrifugation at 2,000 x g for 10 minutes to ,
remove the KC10, precipitate, protein, and DNA. Ab: ‘rbance of samples of i
RNA was measured at 260 and 290 mp with a spectrophotometar. after i
determining the RNA, each sample was neutralized with KOH to .l 4.5 to 5.5 :
After chilling, the KC10, precipitate was removed by centrifugstion and
samples were plated, dried, and counted 1or determination of p32 incorporction
into RNA.

B. PRCTEIN EXTRACTION METHODS E

Proteins were extracted by a modified Peterson and Grecuberg® method.
Tissue was homogenized irn ground glass homogenizers with 1 =1 0.01 M
Tris buffer, pH 7.5, containing 0.2 mg C12 L=leucine per ml, After two
minutes' homogenization, 3 ml of Tris buffer were added and the resultant
suspension was poured Iinto centrifure tubes. A small sample of the homogenate
was taken for extraction in hot 80% «thanol to determine the amount of
ethanol-soluble C14 L-leucine. The amount of ethancl-solutle €14 L-leucine ;
was essentizlly the same (£107) from ethylene-treat -d and control explants. ;
The remaining homogenate was centrifuged at 775 x g for 10 minutes. The ;
sediment was washed with distilled water and 0,01 N NaCH. The supernatant :
fractions were combined with the ariginal supernatant. The proteins were
precipitated by adding two volumes of 20% trichloroacetic acid (TCA) and
curified by asuccessive washinge with 5% TCA (4 times), ethanol (once),
2:1 ethanol-ether, 3 minutes at 60 C (1 times), and ether {once). Du ing
the second 5% TCA wash, the suspension was heated at 90 C for 15 minutes.
The final protein pellet wes suapended in 1 N NaOH and & sample wus taken
and diluted tec 0.1 N NaOB fov protein analyeis by the Lowry method.® A
less eéxhaustive but simpler method of protein extriction that gave i{dentical
results is based on s method described by Keyt? it has been published
o earlier.}
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C. INCUBATION OF EXPLANTS

Six miiilliters of 1.5% agar were poured intc 43 % 2-ml gas-collectiomn
bottles {5 cm in diameter and 2.5 cm high) and 10 explants were inserted
in the agar so that 3 mm of the explant were submerged. The bottles were
titred wich a neck in which a 25-mm-diameter rubber vaccine cap could
be placed. Where required, ethylene was injected into the bottles through
the vaccine cap to give the specified ethylene concentracion. The
gas-collection bottles were cut horizontally 1.25 cm from the bottom to
facilitate manipulation of the agar containing radioactive compou "8
and explants. To make the bortles gastight; silicone grease was applied
to the ground surfaces and the bottle halves were held together with
edhesive tape. Control explants were aerated by opening and resealing
the gas-collection t.oliia. Tho 2thleme concentration in the gas phase
was monitored by gas chromatccraphy and in the aeratea poctles the
soncentration was not allowed to exceed 0.1 nl ethylene per ml (0.1 pgm)
during the experimen:. Previous experiments by Rubinstein and A les
indicate that this amount of ethylene does rot accclerate absc’ .on over
that in aerated controls., The bottles were incubated at Z5 C under 40C

t-c of continuous fluorescent light (General Electric type 30T8-ww, warm
white).

D. APPLICATION OF P32 AND Cl4 L-LEUCINE TO ABSCISSION-ZONE EXFLANTS y -

Radioactive orthophosphate in neutralized solution, carrier-free,
was incorporated in 1.5% agar aisks (1.4 mm x 3 mm-diameter) that contained
approximately 3 pc of P32, The amount of Cl4 L-leucine incorporated
in these agar biocka (0.0l ml of 2.8 x 10~3 M except that shown in Table 4,
10"4) was not high enough to act as an abscission stimulant.®* Concentrations
greater than iC~3 M are required for this effect.

The disks of Cl% L-leucine weve saved at the end uf an experiment, placed
{n planchets, and melte) by adding 1 ml of water and heating. This :
treatment spread the disks (usually 10 per r.plicate treatment) evenly
over the bottom of the planchet. Th: planchet: were then counted to
check whether ethylene had any effect oa Cl4 L-leucine uptake into the
tissue; no effrct has been observed.

All tissue samples w.ce immediately frozen after harvesting and
thawed just before homogeniration.
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A, PREPARATION OF SENESCENT EXP1LANTS

11,12

Earlier workers recognize two distinct phases or stages during
the abscission of bean explants. Yamaguchil® reported that during .
phase I, bean explants were insensitive toward ethylene; during phase II. E
however, the gas stimulated abscission. Later, Rubinstein and Leopold!?!
reported that abscission of bean explants could be characterized by two
stages, stage I in which auxips inhibit abscission, and II in which auxins
stimulated abscission. Abeles and Rubinstein® c¢nfirmed Yamaguchi's
original observations and found that the stimulation of abscission by auxin 3
during stage II was due to a stimulation of ethylene evoliution from the b,
exnlants bv auxin.

We propose to substitute the self-explanatory terms ‘'juvenile” for
phase I (stage I) and "senescent" for phase [I (stage II) and thereby
avold the use of terminology that requires some prior knowledge of this
a.ea of plant physiclogy. Since insensitivity toward ethylene for 12 to
24 hours, depend’ng on the temperature,'® seems to be peculiar to bean o
abscission-zone explants (as opposed to explants from cotton and Coleus), o
this terminology is limited to bean explants at this time. -

The transition from juvenility to senescence can e characterizad by a
mobilization of materials such as chlorophvll, protein, RNA, and phosphate
out of the pulvinus and into the peticle part of the explant.!® Cytokinins,
which are known to delay senescence of leaf tissue, inhibit these mobilization
phenomena.*

Kinetin not only deiays senescence of explants but also delavs abscission.!®

Osborne and Moss'® found that appiication of kinetin close to th~ separation
zone of bean explants deslayed abscission; an spplicatiou to the pulvinal

stump accelerated abscission. We have found (Fig. 1) that the more mobile
kinetins such as NO-benzyladenine and SD 8339 [(6-benzylamino-9-2-(tetra-
hydropyranyl-9H-purine)] retard abscission, regardless of their point of
application, and kinetin (6-furfuryiamino purine) showed no c¢ffect at any
concentration nsed. In other experiments not presented here, kinetin
stimulated abscisslion over that of the controls. This abacission is probably
due to a stimulation of etiiylene production from explant tissue as a result

of the xinetin treatment. These observations emphasize the need to monitor
ethylene production from plant tissues during experimental manipulation

so as te avold overlooking potential complications in interpretation arising
from enhanced ethylene levels' sround ethylene-sensitive tissue. Of the
kinetins teusted, SD 8339 was cbserved to have practically o effect on

ethylene nroduction from explant tisgsue, Essentfally similar resuits were .
obtained using explants from cotton .nd Coleus. In these experiments,
preparation of cotton and Coleus explants foliowed the method of Carns et 21.}®
and Gorter'® reapectively.

* P,C. Scott, personal commuﬁtcationf
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Figure 1, Effe-t of Cytokiains on Bean Explant
. Abscission. Explai:‘~ were inserted
petiole end down in 1.3% agar
containing the various cytokinins.
Abacinsion read 24 nours after the
star. of the experiment.

The fact that Ylnetin (SD 8239)-treated explan’s (Tauble 1) fail to
abscise when expose. to ethylene is additional support for the hypothesis
that only senescznt tissce is ethyleae-sensitive. Encept for those shown
in part A of Fig 5, only senescent explants were used [n the experiments
reported in this paper. After the explants were cut from the primary bean
ieaf, they were stored by sticking ihem in 3 mm of 1.5% agar ln petri dishes
for 22 * 2 hours and placing the petri dishes in the i{ncubation chamber
{described above).
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TABLE 1. EFFECT OF 6-BENZYLAMINO-9-2-
TETRAHYDROPYRANYL-~9H~PURINE {SD 8339)
ON E.’FLANT&/ ABSCISSION

Treatment 7 % Abscission
Control 60
4 ppm ethylene 1¢0
3D 8339 C
4 ppu sthylenc -+ 8§D 8339 0

a, Explants were aged for 22 hours at 25 C
with their pulvinal ends placed in
either plain agar or agar contairning
5 x 104 M SD 833Y. Ethylene was added
at 22 hours and abscission measured
8 hours later.

B, INHIBITION OF ABSCISSICN BY ACTINOMYCIN D AND CYCLOWEXIMIDE

Both actinomycin D and cycloheximide are known to be potent inhibitors
of protein synthesis. Actinomycin D 18 thought to hleck DNA-dependent RNA
synthesis.?” However, other :f<>cts of this compsund, such as an inhibition
of respiration and glycolysis of human leukemic leukocytes, have t-en rep...ed,!"?
Cycloheximide is rhought to act later in the sequence of events leading
to protein synthesis. Ennis and Lubin'® have shown that cycloheximide
specifically {uhibits transfer of amino acids from soluble RNA to poiypepride
in extracts of rat liv:r. However, the action of this compound is not
universal, as this drug had no effecc on pretein synthesis in extracts
of Escherichia coli. Since actinomycin D inhibi*s at an easrller point than
cycloheximide in the sequence of events leading to protein svnthesis, a time
course vurve showing the effect of these inhibitoras on ethylenc-tieated
exptants <hould show that the inhibiting effect of cycloheximide lgsts longer
than that of actinomvcin D.




Actinomvcin D and cycloheximide were injected into the explant in
1 ul of solution with a microliter sy inge by sticking the needle up
through the center of the petiole tissue to a depth of about 5 mm, at
which point the firmer puivinal tiscue resists further movement of the
needle. After the needlc was withdrawn, all of the  2lution remained
within the cavity of the petiole tissue. The first injection was made
immediately prior to the addition of the ethyiene. Two, four, and six
hours later a2 set of bottles wes opened. inhibitor was injected into
the explants, and the bottles were resealeu and the ethyleme reinjected.
Abscission was measured 9 hours «fter the start of the experiment. As
shown by the representative experiment in Fig 2, the ability of the
actinomycin D to delay abscission Z>2creases afier the additi~n of ethylene,
bui ¢ycloheximide retcins its effectiveness for about 4 hours. Experiments
performed on two other occasions gave essentially similar results.

Data in Tabl. 2 sb>w tnat the action of =2ctinomycin D in explant tissue
is due to an inhibition of RNHA svnthesis, Explants were injected with
actinomycin D .described above) before exposure co ethylene. The agar
biocks containing ¥32 yere placed on top of tiie explants, an¢ the RNA was
extracted and measured &4 hours later. Data in Table 2 show tlat actinomycin
T inhibicc RNA synthesis of both control and ethylene-ireated explants.

g0l 149 Actinomyein D / 4

0.25 ug i
Cycloheximide

Per Cunt Abu-ission @ Huurs
after Add:tic.. of Edbylene

Hours after Addition of Ethylene
the Inhibitor is Injacted

Flgure 2, Effect ~f Actinowycia D and Cyclohexi-
mid. I~ Abscission of Senescent Bxplants.
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TAELE 2. EFFECT OF 1 pg ACTINOMYGIN D ON P32 INCORPORATION
INTO BEAN EXPLANTZ/ RNA

Treatment % Absciegion after 29 hours | CPMB/ /mg RNA
Control _ 23 44,000 * 7,000
2 ppa ethylene 68 102,300 * 7,000
Actinomycin D 8 27,000 = 5,000

2 ppm ethylere

+ actint aycin D 8 34,000 + 6,000

a, Explants were ageu 22 houre at 25 C and then injecied through the
petiole with either 1 ul of watev or 1 ul of actinomycin D. Two
hours later the agar blocks containing P32 yere put on the pulvinus
and the gas collection bottles were sealed. The explants were
harvested 5 heours later, RNA was extracted and purified by the
perchloric scid method.

b. Counts per minute.

C. EFFECT OF X~IRRALIATION

Another way of implicsting an interaction beiween ethylene and the
nucleic aclds of the cell in abscission is to alter the priming activity
of the DNA with X~irradiation. Grasch®® discussed recent evidence that
necleic acid polymers are more sensitive to X-irradiation than proteians,
snd Harrington®! nas shown that the ability of ? cgli DNA to prime for
RNA- and DNA-polymerases was depressed by doses .£ 1,000 r and less.

If an intact nucleus is required for ethylene action, then X-irradiation
prior to addition of ethylene to susceptible explants should block
or retard the abscission-stimulating effect of ethylene. If the nucleus
is exposed to X-rays after ethylene has had a chsance to initiate
polypertide formation, the X-rays should have little or no effect on
abscission, Seaescent explants were sxposed to a General Electric
Maxitron 1,000 for 30 minutes at a distaace of 10 cm, giving a total
do-c of 260,000 r. Explants wore treated Immediately prior to the addition
of ethylene and then 2.5 and 5 hours later. Abscission was measured
8 hours after the start of the experiment. As shown in ¥Figure 3, an
exposure of 260,000 r prior to an inductive ethylene treatment resulted
in an inhibition of ebscission. The same treatment 2.5 hours later had
only a residual effect, and a 5-hour treatment gave results similar to
that of untreated coat.sls,
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D. ENBANCEMENT OF RNA AND PROTEIN SYNTHESIS BY ETHYLENE

The use of inhibitors and X-irradiation can only give indirect support
to the idea that ethylene is capable of acting as an inducer in the
sbocission process. A more iirect approach is o show that ethylene
is capable of stimulating RNA synthesis in receptive tissue, followed by
a stimulation in protein synthesis. '

In this experiment. agar  .cks of P32 and cl%4 L-leucine were placed
on top of senescent explants, and the explants were incubated in elther
air or an atmosphere containing 4 ppm ethylene. The RNA and protein was
extracted at 2, 4, 6, and 8 hours. Fig 4 shows the percentage difference
in incorporation of tracer into RNA and protein in ethylene-treated versus
control explants. Enhancement of RNA synthesis occurs after an hour lag;
the enhancement in protein synthesis occurs after & two-hour lag. These
results indicate that stimulation of protein synthesis occurs only after
a stimulation in RNA synthesis.
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Figure 4. Time Course of Enhancement of P32 and
: cl* L-Leucine Incorporation inte RNA
$ and Proteins of Ethylene-Treated vs.
Control Bean Explants.

i E. EPFECT OF ETHYLENE ON JUVENILE AND SENESCENT EXPLANTS

In an earlier paper1 we presented evidence that the stimulation of
protein formation occured only in the separation layer of cotton and bean
explants and not in the surrounding petiole or nodal tissue. Another
way of demonstrating that ethylene action is specifically directed
toward ethylene-gensitive tissue is to treat juvenile explants with the
gas. Yamaguchil® and Abeles and Rubinstein® have sh~wn that ethylene
was without effect on abscission when juvenile explants were treated
with gas. It follows that if the gas has no effect on abscission at
this time, it should also have no effect on protein synthesia. Figute 5
shows that this {8 true; an ethylene-dependent enhancement of protein

synthegls 18 absent in juvenile explants but readily observable in
senescent explants,
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F. EFFECT OF CARBON DIUXIDE ON ABSCISSION AND PROTRLL SYNTHESIS

€0y is known to block the effect of ethylene in accelerating
abscission'® and fruit ripening.®® Burg and Burg®® have shovm witk a
Lineweaver and Burke kinetic analysis tha: C0» acts as a compecitive
inhibitor in the inhibitior of pes stem growth by ethylene. Since
inhibits abscission, it alsc should inhibit the acceleration ox rroiein
synthesiz by ethylene (1) if the assumption that the carbon uloxide
occupies the same site as ethylene can be extrapolated from dara on
pea stem growth, and ({i) if the stimulation of protein synthesis is an
integral part of abscission.

Data presented in Table 3 support this interpretacion. Thia table
shows that 15% COy blocks abscission of bean explantg and that the
inhibiting effect of the CQ; 1s partially relieved by the addition of 0.75
ppm ethylene. In another experiment using the same .oncentraticn of gas,
CO, inhibited incorporation of leucire into protein by 7%, which might
re%lect the interaction of CO, with endogenous ethylene pro. tion. As
usual, 0,75 ppm ethylene stimulated procein synthesis (by 30%) and this
stimulation was almost completely overcome by 15% COz. Addition of
ethylene and €09 simultaneously gave a rate of proiein synthesis and
abscission somewhat greater than that of the contrcls.

TABLE 3. INHIBITION OF EXTLANT®/ ABSCISSION
AND PROTEIN SYNTHESIS BY CARBON DI XIDE

Treatment % Absciscion CPM/mg Protein t S.D.
Control /0 21,100 + 400
15% €0, 0 19,600 * 700
0.75 ppm ethylene 100 27,200 + 100
15% COg + 0.75 ppm ethylene 80 21,500 = 300

a. Expiants were aged 22 hours at 25 C before Cl4 i-leucine in agar
blocks was a,plied to the pulvinal stump, incubated in the above
atwospheres for five hours, and then the protein was extracted by
the TCA method.
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Incorporation into Abscis«!or-Zone
Proteins of Juvenile end senescent
xplants.

G. NATURE OF PROTEINS FORMED IN PRESENCE OF ETHYLENC

We know that the ultimate effect of ethylene in abscission i3 due
to a digestion of the intercellular material that normally holds the
cells together.®3+3* Rubinstein and Leopold®® have recently reviewed
some of the enzymes that have been suggested aes playing a role in this
process. At this time, however, there is no agreement on the exact
nature of these prc*eins. We have found *that the protein labeled is
soluble and is readily precipitated by low concentrations of ammonium
sulfate (Table 4).
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o, __DISCUSSION

Ethylene appears to stimulate absciasion of senescent expiants only.
“>me of the factors that maintain jovenility of explants, measured as
an insensitivity toward ethylene, include storage at low temperatures
and treatment with auxins,® cytokinins, and carbon dioxide. After the
tissue has aged, carbon dioxide can still block ethylene action although
auxins and cytokinins are without effect. ' This second effect of carbon
dioxide may be similar to the competitive inhibitor effect known for the
inh'bition of pea stem growth by ethylene. This twofold action of
carbon dioxide on abscission, first retarding senescence and second
blocking ethylene action, was previously recognized by Yamaguchi.l® The
senescence-retarding abilities of cytokinins measured by other parameters
such as maintenance of the chlorophyll conten' »f leaves®® are also well
known. Some of the factors, i.e,, shortened photoperiod, trauma, and
general nutrition known to initiate senescence in leaves are discuassed in
Aduicott ' s®” Cuapichonaive raview of shie subie~e

13

Once the abscission zone becomes receptive, the action of ethylene
appears to be asimilar to that of other plant and animal hormones. Although
the idea of a gaseous hormone is not new*® it has never achieved the
popularlity accorded the less ephemeral ones such as auxin, gibberellins
and cytokinins. Nevertheless, ethylene 18 known to be evolved from fruits,
flowers, leaves, stems, roots, tubers, and seeds from a large variety of
plants®® and, characteristic of hormones, is active in amall amounts (ca.

1 ppm) tor most of its effects. 3ince the gas is produced in all parts of
the plant, translocation from the site of production to the alte of action
does not seem to be a problem.

The observation that ethylene action is blocked by actinomyein D and
cycloneximide is evidence in favor of an effector role for ethylene. The
fact that the inhibiting effect of cycloheximide persisted longer than
that of actinomycin D after the addition of ethylene is evidence that the
mode of action of these compounds {n explants is similar to that ascribed
t~ them from studies of other svstema, that is, the inhibiting effect of
cycloheximide lasts longer than that of actinomycin D because it acts at
a later point in protein synthesis,

Large doses of X-i{rradfation also blocked the effect of ethylene,
Although no direct evidence is offered, we assumed that the effect of the
radiation vas prefersntially on the nucleic acid ~ dependent part of protein
eynthesis and that proteins were more resistant to the action of this high-
energy radisation. This assumption was supported by the fact that X-irredi-
ation was most effecctive prior to the addition of ethylene and that after
polypeptide synthesis had taken place, {its sffectiveness var lost.
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When we examined the effect of ethylene on RNA and protein synthesis,
we found that results with explant tiesue agreed with what is well knownm
for polypeptide synthesis in other organisms; that is, a short lag period
occurg after the addition of ethylene before the synthesis of RNA begins
followed by another lag period and the stimulation of protein synthesis.
As anticipaied, actinomycin D blocked the stimulation of RNA synthesis
by ethylene, Additional support fcr the ides that ethylene-dependent
protein synthesis is an integral part of abscission comes from the
experiments that show that carbon dioxide blocked both abscission and
protein synthesis. When the inhibiting effect of the carbon dioxide was

overcome by additonal amounts of ethylene, protein synthesis also
proceeded.

In this paper we offer evidence in favor of the hypothesis that
ethylene {s 2 plant hormone by presenting data showing that ethylene is
capable of acting as an effector substzonce. Another possible interpretation
of thaas dArt i0:lvdee rhe idaa that ethylens treatment causes another
substance to be an effector, either through sycthesis or release by
alteration ~f celluler compartmentalization. This idea is not ~dvanced
to avold the risk of speculation but represents a real problem in stual s
with piznt hormonee. It is well known that IAA” can stimulate RNA
synthesis. It is also known that IAA can stimulate ethylene synthesis,
and interestingly enough the effect of this IAA can be blockad by

wctinomycin D and puromycin,®® Since we show that ethylene is capable of

stimulating RNA synthesis under certain circumstances, how can we be sure

that auxin effects are not ethylene effects?

Burg snd Burg®® have shown that the inhibiting effect of high con-
centrations of IAA on pea stem growth im probably due to enhanced
ethylepe production. Other effects of growth regulators such as epinasty,
guttation, release of dormancy, root initiation, floral initiation of the
pineapple, fruit ripening, and intumescence formation that are known
to ' e similarly influenced by ethylene could be profitablv re-examined
(see Abeles and Rubinstein® for appropriace references).
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18. ABSTRACT

Ethylene stimulated RNA anc protein synthesis in bean (Phaseolus vulgaris L.

ethylene on INA svanthesis and abscission was blocked by actinomycin D. Carbon
diox* de, which inhibits the effect of ethylene on abscission, also inhibited

the influence of ethylene on protein syntheses, An aging period avpears

to be essential before bean explants respond to ethylere. Kinetins, whith

returd senescence, will also block the action of ethylene. Stimulation of protein
synthesi« by ethylene occurred only in receptive or senescent ocxplants. Treatment
of juvenile explants with ethylene, which has no effect on abscission, also hes

no effect on protein aynthesis. Evidence in favor of a hormonal role for.

echylen during abscissica is discussed.
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